Further evidence on acetylation-induced inhibition of the pigment-dispersing activity of α-melanocyte-stimulating hormone.
Our previous studies showed that in barfin flounder, α-melanocyte-stimulating hormone (α-MSH) stimulates pigment dispersion in xanthophores, while it shows negligible effects in melanophores. The present study was undertaken to evaluate whether these results are limited to barfin flounder by using Japanese flounder. Three subtypes of proopiomelanocortin gene encoding melanocortins (MCs) were expressed in the Japanese flounder pituitary, one of which was also expressed in the skin. Expression of melanocortin 5 receptor gene (Mc5r) was observed in isolated xanthophores, while that of Mc1r and Mc5r was found in melanophores. In the xanthophores of Japanese flounder skin, α-MSH as well as desacetyl (Des-Ac)-α-MSH and diacetyl (Di-Ac)-α-MSH exhibited dose-dependent pigment-dispersing activities, indicating that the signals of α-MSH-related peptides were mediated by MC5R. On the other hand, α-MSH did not stimulate pigment dispersion in melanophores, while Des-Ac-α-MSH and Di-Ac-α-MSH did, thus indicating that the expression of two different types of Mcr is related to the decrease in α-MSH activity. Thus, the molecular repertoire in MC system observed in Japanese flounder is similar to that in barfin flounder. Moreover, the relationship between the pigment-dispersing activities of α-MSH-related peptides and the expression of Mcr subtypes in xanthophores and melanophores were also similar between Japanese flounder and barfin flounder. Consequently, we hypothesize that inhibition of α-MSH activity could be due to the formation of heterodimers comprising MC1R and MC5R, often observed in G-protein-coupled receptors.